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AF?L: 

Tne present invention includes a ceil, culture apparatus for growing and 
maintaining living oe 1 1 s in vitro. The cell culture apparatus iriclades a shell 
being at least partially constructed of a flexible material. A plurality of 
capillaries are d Is posed within the snell, defining a cell cult a ring space 
;oetween the capillaries arc the shell wall. At least one of the oaplllaries 
r.as selectively permeable waJ.l.s. I'ne shell permits one end of tne apparat as to 
oe moved towards another end, spreading apart the z ap i 1 1 a r'ies . 
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lurality of oaplllaries are 
aispoeea within tne onamber of the container, dividing the chamber into an 
i nt r a. o aril 1 i any space (the lumen of the hollow s ap i. 1. 1 a r...es ) and an 
■extracapillary space between tne capillaries and tne wall of the container. At 
beast one of tine oaplllaries has selectively permeable walls, and tne 
i n t r a o api 1 1 a.ry and extracapillary spaces c oiTimun 1 ca t e weeh each otter only 
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: ther chemical stimuli for enhancing and maintaining cell 
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having no affect: on living cells. A transparent: p^asto:, such as 

pel y :arbcna:e, wh...oh is also substantially inert, is a preferred material for 

* hose portion.-, of the apparatus 10 which are intended to be rigid. A 

• ran spa rent p . art . c permits observation of the cell growth and movement of the 
Capillaries .3 -1 within the central chamber 46 of the container. It should be 
noted that al'heuqn middle segment 11 is depicted with a rrj.d tube IE am: 

any p<: 



Aex.ble annu.a.;: end fAange.: 
•na segment? " 4 may re cons* 
o: retainer can bo distorted : 
■en t ra L cnamber 4 6 . 



e 



he 



.ion o f the m ladle segment 1.: t r t 
noted of Flexible materia 1 so i ong as the 

itse movement of the capillaries 34 within the 



A third alternative cf the apparatus of tne presen': 



.re 



?n:ion is generally 



i 7. With the third alternative embti..ii-ni, the 
r.oaid, transparent p 1 a s 1 1 o tub-- el hawing a 

e n j wall 



m FIG... 

2 include- 
ercos section. Preferably, 



.ube 61 , an a rant ] 



t r xisoa r en* 



a s 1. 1 



: ndi rateu a: et 
mi dele segmen* 
circular 1 a t e ra 

>.4, and a first, end se {inert oo, are i.nt eg ra .1 1 y formed _ 

the tube 62 is rurther secured to a seo: nd end segment 6t by a flexible, 
,,nnj lat end flange 7f. As il titrated in FIG. 7, sec:nd en<: segment A: is 
s i:ue 1 tare : as 1 y . ciea: lv moved toward ana angularly rotated v; 1 1 It respert t :■ the 
first era segment 66 to displace tne capull.ari.es A3 from 1 h>.- . r it: ma 1 position 

sntwn in FIG. 6, subs', an-. La', ly par a 1 le 1 tc and symmet r . c a 1 o/ dip- sed around 
: : ne: i tud i na 1 -ix:s 1. 6 with Lr. the cent r a 1 chamrer ; 6 . Ine I ,ne a r m ; vemer.t and 
s n:juLar r:ta: :.on re 1 at : ve to the longi tudinal axis 1A :>: tne :tnt^:ner, are 
i.niii :ated cy .i i re : t. i on ar row 7j. This twists .-.no fans tne t:p:.l Art- 14 away 
:Atm e a c.n •; the r WLtrun trie cent ra 1 oroamoer 46 as shown in FAA 7, 
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a housing having first and second ends and a tubular wall extending between 
the first and second ends and a plurality of capillaries extending and 
attached to tne first and second ends and a ce 1 1 cu Iter : ng space defined 
between the housing and tne capillaries, the tubular wail being attached to 
the first and second ends by first and second flanges, at least one of the 
flanges being made of a material sufficiently flexible to that the capillaries 
are movable with respect to each other during cell cul tuning . 
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DOCUMENT -IDENTIFIER: Uo -1 64753 9 A 

TITLE: Method and apparatus for growing cells in vitr' 



The present invent i on include.: a cell culture apparatus for growing and 
ma inta i n i.ng living cells in vitro. The sell culture apparatus includes a shell 
being at least partially constructed :<f a flexible material. A plurality of 
capillaries are disposed within "he shell, defining a -s ell culsuring space 
cetv/een the capullari.es and the shell vail. At least one cf the capillaries 
r.as selectively permeable walls. The shell permits one end of the apparatus to 
be moves: t swards anstner end, spreading apart, the capillaries. 



EE EE: 

The present indention include-r a 
anc a met.rizd s t .see tne imorov 
:t, a int a i ni.n g 1 i v i n g sells in v i t r 
flexible ointal.ner navinc an inn 



c i sp oseti w i t h i n t he chambe r o f t 
i nt r a cap LI. 1 ar y space (the Lumen 



l mp ro veme n t m a 



alt urine at'oaratus 



d 



; r 1 n g apparatus fur growing and 
suit -dr. s a oca rat as includes a 



:■ r chamber. A olurality of s ao i 1 .1. ar i es are 



;e container, dividing tne -chamber into an 
.f: tne ho L Low capillaries) and an 
extracapillary space between the capillaries and one wall of the container. At 
least -sne :f the capillaries has selectively permeable walls, and the 
intracapdllary and extracapillary zpazes c sirsmuni cate with ea.cn stner only 
through the walls s f the capillaries. Tne manner in wni.cn tne cap>illaries are 
secured to the container and tne flexibility of the container permit 
nanipulat i •: n of the c :>nf igu rat ion o f tne container to separate the capillaries 
f r sit. easn other w i t n i n the cnambe r sf one ct>n t a ine r . 



As shown in DIG. 2 
t rar.sp a rent p las t i 
f lex it 



.ne middle* segment 12 in duces a rigid, preferably 

.ube 1: sf circular 1 ate ra 1 cross settles, and a pa i r of 

.annular era flanges 3 0 defining tne longitudinal ends o f the middle 
segment d. Tne end flanges 2 0 a re secured adjacent an outer euge 22 to the 
tune d Lemming a fluid seal. Inner esses 2-3 of the -cad flanges 30 define 
passages 2 i toe tne inter! sr sf the miodle segment 12, wni en passages it are 
aligned along the longitudinal axis 16 of tne container. 



3 E EE : 

Extending axiady sunward ly i rom one second ends d sf tne end segments 14, 
are a first sec o f tubular psrts 3d Forts d fiddly communicate with the end 

: Lulu medium t he re t n.rouuh . This first finLd me dium induces nutrients, oxyaen 



and otner chemical stimuli 
cell chamber ; 
outwardly from the first en as 2c 
perpendicular alignment with the 
Tubular psrts 33 communicate wit 
chamber ad, for s i r su 1 a f : r 



tnancing anc mains a 



in.inu cell growth in the 



sx t rasap i 11 a ry space . A second set sf tubular ports d extend 



sgments 11, Ln substantially 



u a : n n . ax: 



:ne containei 



a s a n i i i a i 



rapi^^ary space or the central 
a dium t heretn rcuah and fcr 
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having nc affect on living cells. A transparent pla stic, such as 
po lycarbc nate, which is also substantially inert, is a preferred material for 
those p:rt..ons of the apparatus ID which are intended cc re rigid. A 
transparent pl astic permits ctcervauor. o: the ceil growth and movement of the 
car l Liar i e s 34~wi thin one central chamber 4 6 of the container. It should re 
noted tr. at a It nouc?h middle secment 1.2 i 5 depicted with a rigid to.be 1 8 and 



arc 



:he midd.1 



oe if me: 



11 or the 



flexible annular end flanges 2 
enc secii.enOE 1 4 may be constructed of flexible matter ial so long as the 
container can re distorted t o cause movement of the: capillaries 24 within the 
central chamber 46. 



P21?F : 

A third alternat ive of the apparatus 0: the present, invent ion is generally 
indicated at 60 in FIG3. 6 and 7. With the third alternative embodiment, the 
middle segment 1.2 includes a rigid, transparent pl^s t i 0 tare 62 having a 
circular lateral cross se:tion. Preferably, the tube 62, an annular end wall 
64 , and a first end segment 66, are integraily formed of transparent plast ic. 
The tube 62 is further secured to a second end segment 66 ry a flexible, 
annular end flange 1\. As illustrated in ? I e . 7, second end segment 66 is 
s imu ltar.---ou.-: 1 y linearly m:ved toward and angularly rotated with respect to the 
first en a segment 66 to- displace the capillaries :4 from their normal position 
(shown in FIG. 6, substantially parallel to and s ymme t r i c.a 1 i y disposed around 
Ion a ituo:ina 1 ax..s 16) within tne cent 1 charruoe r 46. The linear movement and 
angular rocr.ion relative to the longitudinal axis 16 of the container, are 
indicated by direction arrow 72. This twists and fans tne capillaries 24 away 
from each other within tne -central c.namoer 4 6 as snown in ? I o . /. 

1. An imprcved cell culture apparatus for in vitro cell growth, tno- apparatus 
including a she! L having first and second end segments, a plurality of 
oari llarios extending between tne first and second end segments ana a tubular 
wall extending therebetween, at least one of the capillaries having 
selectively permeable walls, a cell c ul turir.g space being defined between the 
capillaries and the tubular walT^cf the snell, and first and second ports 
attached to the shell in fluid c ornmun i. c a t i on with lumens of tne capillaries, 
tne imoro>vemeht -comer is in 3 : 



OhPF.: 

1 : . Tne : 

tne cell 



op' a rat us of claim 1 tm 
cul taring space. 



-rising means for" c ornmun i cat i n g with 



°IjE'F : 

1 7 . Tne ar 
cult a r 1 r. g 
a i; .staoh: 
fluid pre j 
c a pd 1 1 a r i •: 



> f c 1 aim ] whore in 



? o a . 



and wit hi: 



1 amen 3 : f 



an d tne snap 
■ j re wi t n in t 
: , c a a s i n g m : 



: tne snell 
cell oh. our- 



fluid pressure wit:: in the ce 1 1 
t. no 0 a p i 1 1 a r i e s is select! ve 1 y 



■nanges in response to changes m tne 
soace and tne 1 umens of the 



tne c ar> 1 1 1. a r : 



within the snell. 



cap' i 1 1 ar i-: 
cornier i sin-: 



; It are apparatus for in vitro cell 
caten-dina through a cell ca.lt aring 



g r ow t h n a v i. n g a p> 1 u r a 1 it y o> f 
space, tne apparatus 



c 1 r ou 1 at 1. n g a 
toll ow fibers; 



"irst. flui. d medium carrying nutrients 
and 



through- lumens of trie 



teasing navinc first and second end segments and a tuoular wall extending 



t he reoetween and tne capillaries extending roeoweer 



and 



cond end 



segments cefinong a ceil cLiturijoro; spa?.-^ roetween the capillaries and the 
t .rd^r h:usinq, the tubjiar noosing having a portion, constructed of a 
notorial sufficiently flexible so that tne capillaries are movable with 
respect t: each other when at least one of the end segments of the housing is 
m ove d . 
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CLPV: 

a housing having first and second ends and a tubular wall extending between 
the first and second ends and a plurality of capillaries extending and 
attached to the first and second ends and a cel.' cuituring space defined 
between the housing and the capillaries, the tubular wall being attached to 
the first and second ends by first and second flanges, at least one of the 
flanges being made of a material sufficiently flexible to that the capillaries 
are movable with respect to each other during cell cuituring . 
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COCUMENT- IDENTIFIER: US 2 0010 0-39141 Al 

TITLE: D?Y POWDER CELLS ANf CELL CULTURE REAGENT? AND METHODS OF PRODUCTION 
THEREOF 



[ 0 r i 3 ] Toe io vent ion further prov .des met ho as of cult uring a cell corr.prisi ng 
root no*: i tut ing the nutritive media, rr.eaia .5 upp lenient , media subgroup or buffer 
o f o be i ro/err: . : n with a se 1 vent , whim pre £ e rably ccrr.pr i ses se- rum or water, 
and contacting the cell with one re cons t i tut € a nutritive meaia, media 
s up-p lemenr ., m-oia subgroup or buffer ur.aer cor.aioior.;: favoring the rultivuti.on 
of* the cell. Any oeU may re cultureo eccc rdi: 
particularly factorial cello, yeast re 1 is, pi a. 
E referable animal rolls f c: ru L our in? f 
:-el lo (most p 



:-e l.o), uen.at 
too: r. pu e : • • : . 

or o. ruing o: 

: r ans f o rmeu cello, mutant cello, 
U'-:;:o-r re 1 1 s or embryoni r eel 



j t (j t h e p> r e sent me t h :■ a s , 
rot cello or animal cello. 



me 



rt era 



eferably Drosoohi la rolls, Ore 
re rel Is o:oo* * p re f o rar I y C. o 
ly 0OO9 cell-, COS ceLLs, VL0- -ells, 
: . 1 roll r , nyr-ridorria eel 1 s or human 
hi 0 aspect of the invention may be r 

omat i 
, any 



include insect 
d T rich-: pd us a 
ce I 1 0 i and mammalian cells 
ILK ..ells, AE-1 rolls, 
or lis} . Cel 1 o cultured 
ormal cello, 'diseased cells, 
colls, germ re Mo, stem cells, 
f wnicn may h- established cell lines 



■r obtained from natural sour- 



[Ooo:] The? ag nlome r at eo or sp r a y-d r i ed reordered nutritive meoia, meric 
supplements, meuia subgroups or buffers prepared as described above may then 

ers o j 00 as vials, tubes, bottles, bags, 
e 1 1 -.e, pr ior to or fol lowing 

d: ~ o^rrrojeps or ; ■ . : f e. r 0 msy do packaged 
a no as tra: known i.n tne -art a:= a 
re^eu into a flexible rontai.ner (surh as 



to p>ac.<ugeol, for exampde into rontai 
couches, boxes, rartons, dio^ms ar.d t 
sterilization as deso r i red below. In 
powoered media, media supplements, me 
into a rompart, •va;uuL-pao;e:i form, 
"tor : ck-r a r k" wherein trie row dor: is ] 



a bag or a p>ouch) fnat is sealed wnile being evacuated. Sum p >a r^ages may 
j ':r:to :oo 1 y r:mp>rise : ne or- ::iore 3 : 00: ; po rts (rum as valves, l^er-Rr 
ports, 00; all: wing tne i nt r ouu 1 t : : n of a solvent ( e . n , 
: r ..'tuer aoueCuf or or;rani;; s ol vents or solutions; di re:;t ly 
to facilitate rabid ciss: lotion of tne pow::cr. Ir. = re; at.ee 



water, sera, media 
i ro: 0 t no pac race 



pa ::ka ?e may comprise two or more ad] a cent compartments, one or more of which 
may cent a i n one or more :f the dry rrwier media, meoiia supplements, media 
sur» :rroup>s or buffers ed' the invention ana one or more other of which may 
contain one or more ague: us or- organic solvents which may be sterile. In this 



0: r 



[is.; 



: -V simp.y r-oovir,:] 



or t- u k i 1 ;g 

the barrier retweer; tne compartments, ideally without loss of sterility, to 
: i _ v; admixture of the ptvder and tne solvent surh that, the powder dissolves 
and produces a s t e r i 1 e nutritive medium, medium supplement, medium subgroup or 
buffer at a desired concentration. 
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